Internationally, the development of emergency medical services (EMS) educational standards from a post-employment to preemployment model has gained considerable momentum. In Saudi Arabia specifically, the evolution to university-based EMS degrees has proceeded swiftly. However, the fast pace of development has contributed to considerable disparities in educational approaches between university programs. Therefore, the development of an empirically-based core competency framework is of considerable importance. The aim of this paper is to utilise confirmatory factor analysis (CFA) through structural equation modelling to confirm the theoretically developed Saudi ParamEdic Competency Scale (SPECS) model.
Introduction
The emergency medical services (EMS) represent the first point of patient contact in emergency conditions and the vital role that EMS plays in the overall healthcare system is therefore of considerable importance. While EMS in Saudi Arabia has a long history dating back to 1934, the universal and centralised provision of pre-hospital care was only initiated in 1963, through the Saudi Red Crescent Association (SRCA) (1) .
Initially, the Saudi Arabian EMS educational approach was based on a post-employment training model (1) that offered limited first aid training and basic provision of care before patient transport (2) . However, over the past decade the country has witnessed a fast pace of evolution and since 2012 the minimum EMS educational qualification offered has been a university level Bachelor degree (1) . In terms of the expected level of educational qualification, this requirement surpasses countries such as the United States, Canada and the United Kingdom (3) .
The introduction of Bachelor degree programs for EMS is important, especially when compared to different medical disciplines, as they are seen to improve outcomes and research output (4) . University level education can also be a source of progress for a professionally effective, reliable and ethical paramedic (5) . However, with the establishment of many university programs, which were based on either local or international programs, considerable educational disparities have developed (1) . This inconsistency between university programs can create an adverse mismatch between industry competency needs and actual educational output for paramedics. Therefore, the empirical identification of a Saudi competency framework and its alignment into EMS university programs will enable the development of a competent EMS workforce, thereby improving patient care. The aim of this paper is to use confirmatory factor analysis (CFA) through structural equation modelling (SEM) in order to determine if the hypothesised theoretical Saudi ParamEdic Competency Scale (SPECS) model fits the available data. The SPECS model was developed through an exploratory factor analysis (EFA) and a different sample data set.
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Methods

Study design
The study adopted a CFA statistical method in analysing a national quantitative cross-sectional survey design of SRCA healthcare professionals.
Setting
In Saudi Arabia the SRCA is the centralised national prehospital care provider, and its remit extends across the entire country (1) . This centralised pre-hospital care system includes EMS organisational policy development, health policies and other organisational governance operationalised by the SRCA (1). Nevertheless, the types of crews being utilised, including the number of EMS providers and the type of medical provider, are different for each SRCA pre-hospital station. Even station locations are geographically diverse, ranging from metropolitan to rural regions and industrial sites. Distribution of the study instrument was carried out using the SRCA email system and utilised the internet-based Qualtrics. In addition, the study was also distributed to 42 SRCA EMS stations in the eastern and central regions of Saudi Arabia.
Participants
The study utilised a purposive sample technique and the population encompassed all healthcare providers working in SRCA. The exclusion and inclusion criteria were: a minimum age of 18 years; the capacity to read and write in the English language; currently working for the SRCA as a healthcare provider, in any capacity including management, training or clinical; or a minimum qualification of a healthcare certificate.
The study was attentively designed to retain different perspectives and the sample population sought was large to attain reliable factor analysis (6) . Moreover, to achieve a representative sample the study was electronically disseminated within all 13 regions of Saudi Arabia. The paper form survey was also distributed in the central and eastern regions, which are some of the most populated areas in Saudi Arabia. The study included all levels of qualification and all medical disciplines contributing to the field of EMS.
Instrumentation
The aim of the national study was to confirm an EMS instrument: the 'Saudi ParamEdic Competency Scale'. The first part of the instrument was made up of seven demographic questions: gender, age, qualification, experience, medical discipline, professional role, and nationality. The second part was made up of 41 core competency items that were rated on a 1 to 10 Likert scale, where 10 represents 'extremely important' and 1 represents 'not important at all'.
The SPECS instrument was established using a combination of local Saudi-based requirements and international standards, and included seven core competency statements from a review of Saudi universities and colleges (1) and 33 international core competency statements acquired from a systematic scoping review of the literature (2) . Following a face and content validity study of the 40 extracted items and a Delphi consensus study involving Saudi EMS experts and all Saudi universities offering an EMS Bachelor degree, an additional item was added (7) . The instrument was analysed using EFA for item reduction and model generation, resulting in 27 items and five factors: 'professionalism', 'preparedness', 'communication', 'clinical' and 'personal'.
Procedures
The study participants were presented with an explanatory statement before completing the questionnaire. Invitations sent via email were entitled 'EMS Research Participants Invitation' and contained a Qualtrics software link to the study and an explanatory statement. The survey was sent to all SRCA staff email accounts and contained information regarding procedures to assure anonymity in all published outputs, the voluntary nature of participation and the purpose of the study. Although electronic collection of data has the advantages of speed and flexibility, a typical disadvantage is the expected low response rate (8) . Therefore, a paper-based data collection round was conducted concurrently with the electronic form.
Data analysis
The purpose of the CFA was to view how well the proposed factors and variables explained the data (9) and the procedure was performed to determine if the hypothesised theoretical structure fitted the available empirical data (10) . In keeping with the highly desirable approach proposed by Jöreskog (11), the hypothesised model was developed via exploratory methods, and then statistically confirmed with a different data set. Data analysis also followed Hair et al's (12) recommendation for validating the results by splitting the data in half and confirming the findings with confirmatory statistical analysis. Therefore, the data were initially randomly split to approximately 50% through SPSS; one half was used to conduct the EFA and the other half was used to perform the CFA for this study.
The data was stored and analysed using IBM SPSS Statistics Version 23 and the AMOS 25 statistical package, respectively. The maximum likelihood method is considered superior to other estimation methods in medium to large samples of less than 2500 and was therefore the method of choice for this study (13, 14) . The χ2 is aimed to be non-significant, which indicates the model to be a good illustration of the relations between the observed variables, namely their variance and covariance. However, as the χ2 test is sensitive to large sample sizes (14) (15) (16) , the χ2 will be presented with the ratio of χ2 to the degrees of freedom (CMIN/DF), where a model with a value of CMIN/DF <5.0 is acceptable for model fit (12, 15, 17) .
As a SEM measurement index, the root mean square error of approximation (RMSEA) indication of a model fit is generally considered to be <.08 (12) . In addition, the standardised root mean square residual (SRMR) can be utilised via an AMOS software plugin, with a good fitting model value of <.08 (18) . The Bentler-Bonett normed fit index (NFI) is regarded as an incremental fit index, the NFI has other similarly scaled indexes such as the Bentler (19) comparative fit index (CFI) and the Bentler-Bonett non-normed fit index (NNFI), otherwise called the Tucker-Lewis Index (TLI) (12, 14, 17) . All the aforementioned incremental measurement indices are recommended to have a value of >.90 for a good fitting model (12) (13) (14) .
The testing of the theorised SPECS model involved a congeneric approach, where each factor and the associated observed variables were tested separately before the entire model was combined for analysis (13) . As the observed variables were accounted for by their correlation and association with an underlying latent factor, by the same rationale, since all EFA factors (sometimes called latent variables in SEM) were strongly correlated with each other, there is a strong indication that a higher order underlying construct was the cause for this correlation (13) . Moreover, hierarchical higher order analysis can be a more accurate presentation of reality than first order factor analyses alone (20) . Therefore, the CFA was utilised to test the final model fit using a higher order factor categorised as 'paramedic competency'.
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Results
Of a total 1260 surveys distributed, 909 surveys were returned (a response rate of 72.14%) and the online survey produced 104 responses, generating a total of 1013 responses. Of these, 86 were list-wise removed from the analyses as they had one or more missing values. Accordingly, a total of 927 participants had a complete data set which was randomly split and only 477 were used in this study, thus exceeded the acceptable case to variable ratio of 10:1. A diverse range of disciplines, expertise and qualifications were found among the expert participants. Of the 477 participants, only 33 (6.9%) were female, which reflects male dominance of the EMS sector in Saudi Arabia. Most of the participants were aged 29-39 years (59.1%), with a mid-range of experience between 5 and 9 years (55.3%). The majority held a diploma degree (76.1%) and were paramedics (61.8%). More than three-quarters were Saudi (84.7%) nationals and the participants were well distributed in their professional roles (Table 1) . For the final SEM model in this study, 'competency' presents an abstract second order factor, sometimes also referred to as a higher order factor (Figure 1) . The model in this case is represented by an overarching inclusive higher order factor 'competency', which has five latent variables: professionalism', 'preparedness', 'communication', 'clinical' and 'personal'. The first order latent variables are represented with 27 observed variables split in nine, six, five, four and three observed variables, respectively. The final model contains 32 error estimates divided between five for each of the first order latent variables and 27 for the observed variables. As per the modification indices identified from the previous congeneric models for each factor, four co-variances were accounted for: e14 to e10; e19 to e18; e19 to e16; and e21 to e23. The reliability and validity of the scale have also been supported. The internal consistency reliability measured using Cronbach alpha was >.85 for all factors (Table 2 ). In addition, the item reliability was also tested using the squared multiple correlation. The conventional cut-off point for the squared multiple correlation is any value below .5, which has been achieved by all the observed variables (21) .
The unidimensionality of the scale has also been achieved, as all factor loadings are above the loading value of .5 and all are positively loaded (22) (23) (24) . Furthermore, the convergent validity has been supported, as the minimum standardised regression weight for each observed variable has achieved a value of >.7 (21) .
Discussion
All the previously presented fit indices have met their respective commonly acceptable fit values and the results verify an acceptable fit for the SPECS model with regard to the national study data set. The CFA results for the SPECS model therefore represent a confirmed model. Construct validity has also been established as an adequately fitting model in CFA represents a confirmation of construct validity (21) . The model's reliability has also been supported with strong measures of internal consistency using Cronbach alpha factor coefficients. Item reliability was supported by tests that used the squared multiple correlation which indicated that the underlying factors roughly explain more than 50% of the variance in each observed variable.
Given the importance of developing empirical core competency frameworks for EMS healthcare providers, previous studies have explored different EMS competency frameworks by conducting an EFA (25) (26) (27) . However, the current study is the first to confirm and validate a theoretical EFA model using CFA through SEM in the field of EMS. The CFA for the SPECS model represents the final empirical step in the development of a Saudi EMS competency framework. The SPECS model was AlShammari: EMS core competencies -national study Australasian Journal of Paramedicine: 2019;16
composed of local and international core competency items and subjected to initial validation and expert consensus. Finally, the SPECS model was a product of this study's statistical exploratory generation, reduction and confirmation (14) . Generally, EMS competency framework standards are represented by long lists of items that are often based on vocational training or are direct adaptations from different organisations, rather than classified under specific empirically developed factors (28) (29) (30) . However, internationally recognised competency standards from other healthcare disciplines are represented by six factors and an overarching concept such as 'medical expert' or 'health practitioner' (31, 32) .
The SPECS model structure is similar to international medical norms, with core competency items grouped under specific factors and an overarching higher order concept representing paramedic competency ( Figure 2 ). However, as the model was developed for Saudi Arabian EMS, the actual factors are somewhat different. For example, the leadership factor was accommodated as an item under the SPECS model 'preparedness' factor, emphasising the importance of the EMS leadership role in preparedness for disaster, terrorist incidents and Islamic Hajj.
The SPECS model was represented by four co-variances within three factors. Although the co-varying items seem natural, those such as item 8 'be able to provide appropriate and effective clinical care' and item 7 'have the theoretical knowledge of key concepts in the EMS profession', naturally link clinical skills with theoretical knowledge. Nevertheless, the Note: The bidirectional arrows between the 'e' indicates a covariance between items under each factor Figure 1 . Confirmed SPECS model . SPECS representation communication factor represented the most interesting relationships with co-variances identified between item 1 'be able to effectively communicate information verbally and non-verbally to patients, colleagues and others' on the one hand and items 2 'be able to practice with respect and nondiscriminatory manner' and 3 'be able to work as part of a team in a collaborative and professional approach' on the other.
The link between improved communication in item 1 and non-discrimination in item 2 is not well researched in EMS. However, the concept is important in the current multi-cultural context of Saudi society and specifically during the multilingual and multi-national Islamic Hajj (33) . Such a link is highly recommended when looking at improving communication in the wider health care system (34) . Even within the medical profession, the link between communication and nondiscrimination is important and should be a source of learning and integration (35) .
The association between item 1 communication and item 3 teamwork is very important in complex environments such as critical cases in the pre-hospital setting (36) . Furthermore, communication is an essential component of team dynamics where breakdowns in communication can endanger the quality of care and patient safety (36, 37) . Overall, interprofessional educational exercises or simulated wilderness exercises for paramedic students may be useful in researching and improving the link between communication and teamwork (38, 39) .
As previously mentioned, this CFA study is part of a larger project aimed at developing a Saudi Arabian EMS core competency framework, which has now been realised. The next step in the research is to utilise the large sample in the national study data to explore how participants' professional profiles compare to the confirmed SPECS model factors. This will improve understanding of the current status and paradigms specific to Saudi EMS.
Limitations
It is acknowledged that although the SPECS model represents the first EMS competency framework to be confirmed with CFA through SEM, the current model cannot be compared to other CFA EMS models, as none have yet been developed. The self-reporting nature of the study is another limitation; this approach, however, was the only viable one as a large sample size was required for advanced statistical analysis.
Conclusion
The results of this study support the SPECS as a reliable, valid, unidimensional and psychometrically sound model for operationalisation into Saudi university curricula. The overall outcome of the national study data identified and confirmed 27 items represented by five factors and a higher order construct.
The SPECS model offers all Saudi universities an EMS program blueprint to ensure curricula standardisation that will facilitate EMS university programs to maintain excellence in curriculum standards based on empirical input from the local and international EMS industry.
